The Japanese study of Health, Occupation and Psychosocial factors related Equity (J-HOPE)
Introduction
The psychological health of workers is a great policy concern in Japan, where increased productivity is critical to maintening the fiscal health of the social security system in an aging society (Brinton, 1993; Shire, 2008) . Occupational position is known to be a determinant of psychological health, but evidence suggests that it may have a stronger association with psychological health for men than women, particularly in the Japanese context (Sekine, Chandola, Martikainen, Marmot, & Kagamimori, 2006; Sekine, Chandola, Martikainen, Marmot, & Kagamimori, 2009) . Literature indicated that gender inequality in the labour market may contribute to gender specific patterns in the prevalence of poor psychological health (Palència et al., 2014; Seedat et al., 2009; Sekine et al., 2009 ). Nevertheless, previous study of the potential role of psychosocial work characteristics in gender specific association of psychological health among Japanese workers have so far been restricted to job control amongst civil servants (Sekine et al., 2006 (Sekine et al., , 2009 . The aims of this study was to examine gender specific associations between occupational position and psychological health in Japan, and the potential mediating effects of job control and effort-reward imbalance in these associations. 
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Work and gender in Japan
In Japan, as in many countries, the male-breadwinner model became pervasive during the 20th Century (Crompton, 2006; Shire, 2008) . Economic growth started in the late 1970s and succeeding economic recession motivated Japanese firms to hire greater quantities of part-time workers at low wages, many of them were women who were single or childless, or who returned to labour market after their raising children (Edwards, 1994; Shire, 2008) . In 1986, the Japanese government enacted the Equal Employment Opportunity (EEO) Law under pressure from the International Labour Organization. This law aimed to abolish any difference in treatment between men and women in recruitment, training, task assignment, or remuneration (Kumamoto-Healey, 2005) .
However, women in Japan remain more likely than men to be in insecure work with few prospects for career advancement (Futagami, 2010) and men are still favoured for promotion opportunities and wage-gain (Abe, 2010; Benson, Yuasa, & Debroux, 2007; Nakata & Takehiro, 2002; Ogiwara, Tsuda, Akiyama, & Sakai, 2008) . In Japan, job performance is traditionally evaluated by high level of commitment to the firms, which is demonstrated by accepting long working hours and frequent relocation as well as by length of service (Benson et al., 2007; Kumamoto-Healey, 2005) . This culture may have resulted in the devaluation of female employees whose time commitment is more likely to be limited by family responsibilities. In addition, women in a senior occupational position were often experience great tension from the discrepancy between their occupational position and traditional gender role. Ogiwara et al. (2008) found that female Japanese workers who strived for occupational achievement were criticised by their male colleagues and partner for opposing the traditional female gender role expectations of prioritising the maintenance of harmonious relationships over their own professional performance.
The aim of this study was two-fold. First, we examined genderspecific associations between occupational position and psychological health in contemporary Japanese society. Given previous evidence, we hypothesised that an occupational gradient in psychological health would be observed for men, with better psychological health amongst those in more advantaged occupational positions, but not in women (Sekine et al., 2009) . Secondly, we assessed the role of psychosocial work characteristics in the associations. We hypothesised that psychosocial work characteristics, such as low job control and high effort-reward imbalance, would account for the occupational gradient of psychological health in men. On the other hand, we assumed that the absence of occupational gradient in women was explained by the lack of advantageous psychosocial work characteristics in higher position among women.
Methods
Participants
We used cross-sectional data from the second wave of the Japanese Study of Health, Occupation, and Psychosocial Factors Related Equity (J-HOPE), as it was the most recent wave available at the time of this work (July, 2014) . J-HOPE administered four phases of data collection between 2010 and 2014 from a panel of Japanese workers, aiming at investigating social determinants of health among Japanese workers (Tsutsumi, 2013) . It recruited participants from 12 companies in a variety of industries such as manufacturing, information technology, transportation, service, pharmaceutical, and medical industries. At the first wave (conducted October 2010 and December 2011), 10,807 employees participated (response rate¼ 77.4%). The second wave was conducted between 2011 and 2012 (follow-up rate¼79.5%), with those who did not respond to the first survey invited to participate. This resulted in 11,903 respondents (9006 men and 2897 women) after excluding the respondents who did not give information about their gender (N¼2241). We selected respondents aged between 18 and 65 years (8485 men and 2868 women), and excluded 1966 respondents who had missing information on any of the study variables, including those who reported their occupation as "others" (1335 men and 631 women). We further excluded 42 respondents who had two or more missing responses to the subscales of effort-reward imbalance and job control measures (27 men and 15 women). This resulted in a final study sample of 9345 (7123 men and 2222 women). Data were collected through a self-administered questionnaire. Written informed consent was obtained from the participants prior to the data collection.
Measures
Psychological health
As the outcome, we assessed psychological health using the Kessler-6 (K6), which measures non-specific psychological distress across different types of serious mental illness (Kessler et al., 2002) . A previous study validated K6 among Japanese workers, showing concordance with mood and anxiety disorders through the Composite International Diagnostic Interview based on the Diagnostic and Statistical Manual of Mental Disorders Fourth Edition (DSM-IV) (Furukawa et al., 2008) . Respondents were asked to rate the frequency of six types of psychological states (e.g. sadness, nervousness, restless and hopeless) in the past 30 days with a five-point Likert scale (0 ¼ none of the time, 1 ¼ a little of the time, 2 ¼some of the time, 3 ¼most of the time, and 4¼ all of the time). The total score ranges from 0 to 24. We used the cut-point of 9 or above as having poor psychological health (Furukawa et al., 2008 ). Cronbach's alpha coefficient of K6 in this sample was 0.90 for both genders.
Occupational position
We used the classification of occupational position based on International Standard Classification of Occupation (ISCO), which classifies occupations based on skill level and skill specialisation (International Labour Organization, 2012) . We further classified the ISCO groups into three ordered occupational groups in relation to employment relations of the participants, including levels of authority, specialized knowledge and expertise, and career opportunities in each occupation, based on the National Statistics Socio-economic Classification (Rose & Pevalin, 2005) : (1) professional/managerial; (2) associate professional/clerical; and (3) service/manual. The 'service/manual' group was used as the reference group in all models.
Job control
Job control was measured using nine items from the Japanese version of the Job Content Questionnaire (JCQ) (Kawakami, Kobayashi, Araki, Haratani, & Furui, 1995) . The Japanese version of the JCQ was validated among Japanese workers (Kawakami et al., 1995; Kawakami & Fujigaki, 1996) . In this sample, Cronbach's alpha coefficients of this scale were 0.77 for men and 0.73 for women. Respondents were asked to rate their decision latitude at work, "1" (being totally disagree) and "4" (being totally agree), in two dimensions: decision-making authority (3 items) and skill discretion opportunity (6 items). Following guidelines (Karasek, 1985) , we calculated the total score giving equal weight to these two dimensions. We imputed missing values by using the respondent's mean subscale score if the respondent missed only one item on the corresponding subscale (Bosma et al., 1997) . The total score ranges from 24 to 96, and a higher score indicates more job control. In this study, we defined the lowest tertile as 'low job control' and compared this with the remaining two tertiles combined which were treated as the reference group.
Effort-reward imbalance
Effort-reward imbalance at work was measured using 10 items from the Japanese short version of the Effort-Reward Imbalance Questionnaire; three items for work demands (effort), and seven items for esteem, job security, job promotion and salary at work (reward) (Kurioka, Inoue, & Tsutsumi, 2014) . A previous study validated the Japanese short version in a Japanese working population (Kurioka et al., 2014; Tsutsumi, Ishitake, Peter, Siegrist, & Matoba, 2001 ). Respondents were asked to rate how much the content of each item described their typical experience of their work situation (1 ¼totally disagree to 4 ¼totally agree; score range: 3-12 for effort, 7-28 for reward). We imputed the missing value by using the respondent's mean item score of the subscale if respondents did not answer one item in a subscale (Bosma et al., 1997) . In this sample, Cronbach's alpha coefficients of effort items were 0.77 for men and 0.78 for women, those of reward items were 0.76 for men and 0.70 for women. Effort-reward imbalance is a ratio of the effort score to the reward score, where the sum of each score is weighted to adjust for the different numbers of items in the two subscales (Siegrist, Wege, Pühlhofer, & Wahrendorf, 2009 ). We defined the highest tertile as having "high effortreward imbalance", and created a dichotomous variable by combining the remaining two tertiles as the reference group.
Co-variates
We included age, gender, working hours, education, and household income as co-variates. We used age as a continuous variable. We dichotomized working hours at 30 h per week to indicate full-time or part-time work (Ministry of Health, Labour and Welfare, 2011). We also dichotomized educational attainment into "with a higher degree (Junior college or higher)" and "without a higher degree" (reference group). Annual household income before deduction of tax was used as a marker of material standard of living in this study. Study participants were asked to indicate their gross annual household income from six income bands. These were combined into tertiles, taking the lowest tertile as the reference group.
Statistical analysis
We first examined the gender-occupation interaction in a model predicting psychological health adjusting for age and working hours using logistic regression to examine whether the association between occupational position and psychological health was gender specific. We also conducted sensitivity analysis to see whether the heterogeneity of participants by company would affect our findings because the proportion of occupational position, full-time workers, and age groups differed by company. We repeated the logistic regression models that examined the association between occupational positions and poor psychological health, removing participants from each company one by one. The results yielded almost identical results to the model that used the pooled data of all participating companies (data is available upon request).
Next, we examined the unadjusted prevalence of poor psychological health, low job control and high effort-reward imbalance by occupational position, separately for men and women. We tested the presence of a linear trend in the associations using the Cochran-Armitage trend test (two-sided). Then, we examined the association between occupational position and psychological health using logistic regression, hierarchically adjusted for possible covariates, separately in men and women. In the first model, we examined the association between occupational position and psychological health adjusting for age and working hours (Model 1). We then controlled for education and household income (Model 2). Finally, we entered job control (Model 3) and effortreward imbalance (Model 4) separately to Model 2 to assess the role of psychosocial work characteristics as possible mediators for the association between occupational position and psychological health. The overall association between psychological health and each study variable was assessed using the likelihood ratio test for the Type III analysis of effects, which examines a null hypothesis that all the individual coefficients of the variable set would be equal to zero. All analyses were conducted using the SAS statistical package version 9.3 (SAS Institute, Cary, NC, USA).
The ethics committee of the University of Tokyo Graduate School of Medicine/Faculty of Medicine (No. 2772), Kitasato University School of Medicine/Hospital (B12-103), and University of Occupational and Environmental Health (10-004), Japan, approved the contents and procedure of this study. Written informed consent was obtained from the participants prior to the data collection.
Theory
Campos-Serna, Ronda-Perez, Artazcoz, Moen, and Benavides (2013) described two types of gender inequality in occupations: 'horizontal' and 'vertical' occupational divisions. Horizontal division refers to the unequal distribution of occupational position between men and women, while vertical division refers to the unequal distribution of tasks, authority, and career opportunities between men and women within the same occupational position. As more women have entered occupations that have previously been dominated by men in Japan and elsewhere (Cabinet Office, 2014; Feuvre, 2010) , horizontal occupational differences between men and women may become less salient. On the other hand, vertical occupational division would continue to exist if gendered social norms and practices contribute to the gender inequality in work characteristics (Campos-Serna et al., 2013) . Based on this assumption, we hypothesised that the association of occupational positions with psychological health was gender specific in contemporary Japan, because the distribution of work-related psychosocial stressors would differ between genders due to the persistence of gendered norms and practices in the Japanese society. Table 1 shows the characteristics of the study participants by gender. Occupational position differed significantly by gender. Compared to women, men were more likely to be manual/service workers and professionals/managers, and were less likely to be clerks and associate-professionals. Men were also much less likely to work part-time compared to women, and were more likely to have a higher degree than women. Half of women were in the lowest tertile of household income, compared with a little over a quarter of men. Poor psychological health was more prevalent in women than in men at 29% compared with 22% respectively. Women reported lower job control more than men, with over 45% of women reporting low job control compared with a little over a quarter of men. High effort-reward imbalance was slightly more prevalent among women (34%) compared to men (32%).
Results
The test for a gender-occupation interaction showed that the association between occupational position and psychological health differed significantly between men and women at 0.05 level (results are not shown). This result supported our assumption that the association between occupational position and psychological health was gender specific, and we stratified gender in the subsequent analyses.
The prevalence of poor psychological health in relation to participants' occupational position is presented graphically in Fig. 1 . For women, poor psychological health was more prevalent among professionals/managers compared with other occupations, but there was no significant difference in the prevalence of psychological health for men according to their occupational position. A significant linear trend in poor psychological health across occupational position was found in women (p o0.001), but not in men. Table 2 shows the prevalence of psychosocial work characteristics by occupational position in men and women. In both genders, there was a clear occupational gradient in low job control with greatest prevalence amongst those in manual or service occupations (p o0.001 for linear trend in both men and women). In every occupational group, more women had lower job control than men. Similar to the relationship between occupational position and psychological health, the prevalence of effort-reward imbalance increased from manual/service workers to professionals/managers in women. On the other hand, the prevalence of high effort-reward imbalance was similar across occupational groups in men. The linear trend in this association was significant in women (p o0.001), but not in men. Table 3 shows the results of multiple logistic regression models in men. Occupational position was not significantly associated with psychological health in men (Model 1). Once differences in household income and education were accounted for in the model, associate professionals/clerks and professionals/managers became slightly more likely than those in manual/service occupations to report poor psychological health; however, this only reached statistical significance for the associate professionals/clerks (OR ¼ 1.17, 95% CI ¼ 1.00-1.37), and the overall association between occupation and psychologic health was not statistically significant. When we additionally entered job control in the model (Model 3), both professionals/managers (OR ¼1.35, 95% CI ¼ 1.14-1.60) and associate professionals/clerks (OR ¼1.33, 95% CI ¼1.14-1.56) were significantly more likely than manual/service workers to have poor psychological health. The overall association between occupational position and poor psychological health became statistically significant. On the other hand, the adjustment for effort-reward imbalance diminished the association between occupational position and psychological health (Model 4). Low job control and high effort-reward imbalance both had a positive independent association with poor psychological health over and above occupational position and co-variates (OR¼ 1.80, 95% CI ¼1.58-2.04; OR¼4.22, 95% CI ¼3.74-4.75, respectively). Table 4 shows multiple logistic regression models for women. The overall association between occupational position and poor psychological health was significant in all models at a 0.05 level. In women, professionals/managers were significantly more likely than manual/service workers to report poor psychological health (Model 1: OR ¼1.70, 95% CI ¼1.31-2.19). This significant association remained after adjusted for household income and education (Model 2). As with men, women in professional/managerial occupations became more likely to have poor psychological health than women in manual/service occupations, once job control was taken into account (Model 3: OR ¼2.06, 95% CI ¼1.56-2.74). However, the higher likelihood of poor psychological health amongst professionals and managers compared with manual and service workers was attenuated when effort-reward imbalance was added to the model (Model 4). As with men, low job control and high effort-reward imbalance had a positive independent association with poor psychological health in women (OR¼ 1.49, 95% CI ¼1.21-1.82; OR ¼3.65, 95% CI ¼2.98-4.46, respectively).
Discussion
This study found particularly high levels of poor psychological health amongst Japanese women in professional and managerial occupations. In our sample, women in professional/managerial occupations were 70% more likely to report poor psychological health than women in manual/service occupations. The Equal Employment Opportunity (EEO) Law in Japan protects women from unequal treatment at work based on their gender. Nevertheless, Japanese society still carries the legacy of male domination in managerial and some professional occupations (Benson et al., 2007 ; Ministry of Internal Affairs and Communications, 2013; Webb, 2010). Sekine et al. (2009) found that a higher occupational grade was associated with better psychological health among male Japanese civil servants, but not among female counterparts. The authors suggested that the better psychological health of Japanese men in higher grade positions might be due to authoritative power which was not enjoyed by women in the same occupational position. Evidence suggests that those employed in more senior occupational positions experience greater job control and less effort-reward imbalance, which may be beneficial to their psychological health (Bonde, 2008; Stansfeld, 2002; Stansfeld, Fuhrer, Shipley, & Marmot, 1999) ; however, this may not be the case for women, especially in the Japanese context (Sekine et al., 2006) . For example, job control has been found to be lower among women compared to men across occupational positions in Japan (Kawakami et al., 2004) . In addition, a Japanese study found that women in senior positions experienced more effort-reward imbalance than women in other occupational positions, while the opposite was true for men (Kawaharada et al., 2007) . In the maledominated work environment, female workers may need to dedicate great effort in demonstrating the same level of commitment to the firms as that of male colleagues in an attempt to fulfil occupational roles and gendered social roles (Ogiwara et al., 2008) . Despite their dedication to work, women still have fewer prospects for career advancement in contemporary Japanese society (Futagami, 2010) . These conditions may have resulted in their perception that their work is less rewarding without being held in high esteem for their occupational achievement.
We found that women in manual/service work had lower effort-reward imbalance than women in professional/managerial work. This may reflect less demonstrative effort and time commitment required in these occupations, allowing women in these positions greater flexibility in meeting domestic demands, combined with lower expectations regarding job rewards (Futagami, 2010) . This does not imply high levels of job quality in these positions as previous work has shown that Japanese women with manual/service occupations experience greater job insecurity and worse career prospects than women with other occupations (Futagami, 2010) . Contrary to our hypothesis, we did not find an association between occupational position and psychological health in Japanese men. This finding contradicts a previous study showing that men in higher occupational grades had better psychological health than those in less advantaged occupational positions in Japan (Sekine et al., 2009 ). This may be due to differences in sample populations in these two studies (civil servants vs. employees from private firms). Ongoing economic recession since early 1900s in Japan may have impacted the working conditions of employees in private firms and in civil service differently. Compared to civil service, workers at private firms experienced greater job insecurity and wage restructuring, which did not exempt workers in senior positions (Casey, 2005) . Bringing greater threat against one's occupational privilege, this condition may have caused greater stress on men in senior positions (Hiyoshi, Fukuda, Shipley, & Brunner, 2012) .
In our study, an increased likelihood of poor psychological health amongst associate professional/clerical and professional/ managerial groups emerged in both genders once job control was adjusted for, indicating that the relatively high levels of job-control (and to a lesser extent, household income) in these groups may be protecting those in professional and managerial occupations from potentially higher levels of psychological health.
We found strong, significant associations between psychosocial work characteristics and poor psychological health independent of household income in both men and women. The strength of the association was larger for effort-reward imbalance than in job control, which is consistent with previous findings (Calnan, Wadsworth, May, Smith, & Wainwright, 2004; de Jonge, Bosma, Peter, & Siegrist, 2000) . We also found that the occupational patterning differed between our two indicators of psychosocial job characteristics -job control and effort-reward imbalance. Levels of job control increased with the increasing status of occupational positions in both genders. Conversely, effort-reward imbalance was highest for women in the highest status occupations and was not associated with occupational position for men. Furthermore, occupational position was not related to psychological health in an expected direction, while increasing income level was associated with better psychological health. These findings reinforce the notion that occupation can be a complex, multi-dimensional construct with psychosocial elements that do not always correspond with advantageous material or social circumstances (Siegrist et al., 2009 (Siegrist et al., , 2004 .
Our findings need to be interpreted in the light of the following methodological limitations. First of all, we could not account for the effect of family status in this study because the information was not available to us. The association between occupational position and poor psychological health might have been overestimated, if female professionals/managers in our sample were less likely to be married than those in manual/service occupations as since marriage is known to have a positive association with psychological health (Inaba et al., 2005) . In addition, our study is cross-sectional in design, and so unable to establish a temporal order between study factors. Further studies with a longitudinal design can allow us to further investigate the timing and mechanisms between occupational position, psychosocial work characteristics, and psychological health.
Conclusion
Our study suggests that women in professional or managerial occupations in contemporary Japanese society are vulnerable to poor psychological health possibly due to high levels of effortreward imbalance. Occupational positions that are largely dominated by male workers may expose women to greater psychosocial stressors in Japan. The idea that women's waged-labour is supplemental to that of men is still prevalent in contemporary Japan, especially among men (Cabinet Office, 2014) . Ensuring gender equality in access to rewards may be a critical component for reducing gender inequality in psychological health among Japanese workers. Polices to improve the psychological health of the working population in Japan ought to address the unequal distribution of qualitative aspects of paid work between men and women and structural gender inequality in the labour market. Further examination on the association among occupation, work-family conflict, and effort-reward imbalance would encourage such policies by elucidating underlying mechanisms behind the occupational gradient in psychological health among Japanese women.
